RASopathies Are Associated With Delayed Puberty; Are They Associated With Precocious Puberty Too?
RASopathies, such as Noonan, Costello, and cardio-facio-cutaneous syndromes, are developmental disorders caused by mutations in rat sarcoma-mitogen-activated protein kinase pathway genes. Mutations that cause Noonan syndrome have been associated with delayed puberty. Here we report 4 patients with either Costello or cardio-facio-cutaneous syndrome who developed precocious puberty, suggesting complex regulation of the hypothalamic-pituitary-gonadal axis and the timing of puberty by the rat sarcoma-mitogen-activated protein kinase pathway. Additional study of the timing of puberty among patients with RASopathies is warranted to ascertain the incidence of delayed and precocious puberty in these conditions and to examine genotype-phenotype correlations, which may provide insight into pathways that regulate the timing of puberty.